With the continuous advancement of the Belt and Road Initiative, countries along the Belt and Road are becoming the most important geo-economic space for China's peaceful rise. This paper constructs a geo-economic model to measure the geo-economic relations between China and countries along the Belt and Road, analyzes the spatial-temporal patterns of geo-economic flow between China and these countries, and discusses the spatial agglomeration of geo-economic flow between China and these countries. The results show that the geo-economic flow between China and the countries along the Belt and Road is increasing and the geo-economic relations between China and these countries are continuing to improve. Trade flow is far greater than investment flow, and China's geo-economic relations with these countries have mainly relied on trade flow. The spatial differentiation of geo-economic flow between China and countries along the Belt and Road is significant. The development of geo-economic relations is unbalanced, and regional powers play an important role. The geo-economic center of gravity of China and countries along the Belt and Road was moving in the northeastern part of India and it first moved to the northwest and then to the southeast. China's geo-economic space has obvious core-peripheral structure characteristics, and Southeast Asia is the core area of China's geo-economic space. China's geo-economic space presents a northwest-southeast pattern in the direction. There has been a significant, positive spatial autocorrelation in geo-economic flow between China and the countries along the Belt and Road, but the overall spatial agglomeration has been weak. The geo-economic flow agglomerations of China and these countries have mainly occurred in Southeast Asia, and the main agglomeration type has been high-high. The geo-economic activities of China and Southeast Asia had certain spatial spillover effects. To promote the sustainable development of China's geo-economic relations with the countries along the Belt and Road, China should upgrade investment networks with these countries, optimize geo-economic relations with regional powers, and promote the full development of trade flow, investment flow and other geo-economic element flow.
Introduction
Since proposing it, China has built the Belt and Road Initiative as an important long-term project. In 2015, the Chinese government issued the "Vision and Actions on Jointly Building the Silk Road Economic Belt and 21st-Century Maritime Silk Road" and developed the blueprint for the construction of the Belt and Road Initiative [1] . In 2017, the Chinese government launched two initiatives to promote unimpeded trade cooperation and digital economy international cooperation along the Belt and Road. In 2017 and 2019, China organized and held two Belt and Road Forums for International Cooperation and reached a number of cooperation consensuses with participating countries. As of March 2019, the Chinese government had signed 173 cooperation documents about building the Belt and Road, together with 125 countries and 29 international organizations. Due to the joint efforts of China and the countries along the Belt and Road, trade between China and these countries has continued to expand, two-way investment has developed in-depth, the pace of construction of the free trade zone has accelerated, and major projects have come into effect [2] . There is no doubt that China's geo-economic relations with the countries along the Belt and Road are moving to a new stage.
As the Belt and Road Initiative is accepted by an increasing number of countries, scholars are paying increasing attention to the Belt and Road. The Belt and Road Initiative is not intended to rebuild the historical international trade route but to be an open and inclusive international regional economic cooperation network [3] . The Belt and Road Initiative is creating new development models and civilizations and redefining China's geopolitical identity, which transcends confrontational geopolitical thinking [4] . The Belt and Road Initiative follows functional logic, which is essentially functional cooperation between China and countries along the Belt and Road based on a specific geographical environment [5] . These views suggest that China's Belt and Road Initiative will provide cooperation platforms and new development opportunities for many countries, and China and the countries along the Belt and Road will achieve mutual benefits and experience a win-win situation. However, not everyone agrees that the Belt and Road will achieve a win-win situation. These people are more convinced that China's implementation of the Belt and Road has its own national interests. Jacob said that the Belt and Road Initiative was a long-term strategic initiative, which sought to convert China's current economic might into diplomatic influence [6] . Dellios believed that the Belt and Road Initiative would undoubtedly bring geopolitical and geo-economic benefits to China [7] . Brown considered that the Belt and Road Initiative was an attempt by China to tell its story to the world, which would result in the world showing more signs of Chinese influence [8] . Blanchard and Flint thought China's Maritime Silk Road Initiative had multiple economic goals, and the most important goal was to sustain and boost China's growth [9] . These views tend to reflect China's Belt and Road Initiative from a geopolitical perspective and the belief that the Belt and Road Initiative is expanding the resources, space and discourse needed for China's development.
Regardless of the many different views on the Belt and Road Initiative, the Belt and Road is accelerating geo-economic development. Boffa found that the Belt and Road Initiative integrated economies and the countries along the Belt and Road formed good backward and forward linkages [10] . Du and Zhang pointed out that the Belt and Road Initiative stimulated Chinese companies to increase overseas direct investment and strengthened cross-border acquisitions along the Belt and Road [11] . Jean-Paul found that the Belt and Road Initiative promoted trade and investment between China and the Nordic countries and Baltic Countries [12] . Irshad thought that China-Pakistan Economic Corridor was deepening China-Pakistan geo-economic cooperation and enhancing strategic economic partnership between the two countries [13] . These studies proved that the implementation of the Belt and Road Initiative promoted geo-economic cooperation and strengthened the geo-economic links between China and the countries along the Belt and Road. In addition, China's Belt and Road Initiative is integrating connectivity into the geo-economy. China's Belt and Road Initiative emphasizes infrastructure connectivity and promotes the construction and renovation of roads, railways, ports and other infrastructures throughout Asia and Europe, linking regions of different economic development levels, promoting the free flow of geo-economic elements [14] . In the future, countries connected by geo-economic elements flow may form a huge geo-economic network along the Belt and Road.
Geo-economic research is very concerned with resources, trade, investment, and geo-economic strategies. Resource conflicts can be described as geo-economic conflicts and geopolitical conflicts, and these conflicts evolve as outcomes of the geopolitical economy [15] . Russia influences the geopolitics and geo-economics of the Caspian region through the development of oil and gas resources in the Caspian Sea region [16] . The spatial distribution of oil and gas resources along the Belt and Road presents a pattern with two centers: Russia and the Middle East [17] . In fact, in the era of the geo-economy, oil, natural gas, and other strategic resources have become important tools for geo-economic competition. The geo-economic analysis of trade focuses on trade patterns and trade competition and cooperation. Trade interdependence has deepened between China and countries in the Belt and Road Initiative area, but the interdependence has been asymmetrical [18] . Fears of the formation of blocs in the world trading system are greatly exaggerated in the post-cold war world [19] . As a conflict between the two largest economies worldwide, the China-US trade war is bound to have a ripple effect on the global system of trade [20] . Geo-economic development is inseparable from the support of capital, and the flow of capital profoundly affects geo-economic competition and cooperation. China's experimental financial and monetary initiatives are enhancing China's centrality to global financial flows [21] . The global transnational investment network is showing a "core-edge" ring structure, and the investment network has transformed from a dual-core structure into overlapping and related multicore topological structures [22] . Geo-economic strategy is an important way for large countries to shape regional economic orders. Typical regional geo-economic strategies can be divided into neoimperialism, neo-mercantilism, hegemony, and liberal institutionalism [23] . Southeast Asian, South Asian and Indian Ocean countries prefer a geo-economic "Indo-Pacific" concept, but the "Indo-Pacific" geo-strategic concepts of the United States mainly focus on geopolitical security and military security [24] . Trade powers prioritize achieving geo-economic strategic goals through interregional trade agreements [25, 26] . Brazil, China, and India rely on nonmilitary means in their soft balance with the United States, and they attach importance to geo-economic strategy [27] . Through these studies, it is not difficult to find that geo-economic elements are influencing the competition and cooperation of the geo-economy. All geo-economic elements can have profound impacts on geo-economic development.
As Luttwak said, geopolitical competition will give way to geo-economic competition, and resources and markets have become the focuses of competition among countries [28] . However, competition is not the only form of geo-economic relations. Geo-economic relations between countries have many different forms and characteristics. Geo-economic relations change with geo-economic elements. As China's investment and trade in North Korea have continued to grow, China-North Korea relations have shifted from one-sided economic support by China into strategic and mutual cooperation [29] . The geo-economic relations as a whole are more competitive, rather than cooperative, among China, the US, and Japan, and the competition for overseas oil resources is the decisive factor [30] . The focus of economic relations between India and Japan is on bilateral merchandise trade, capital movements, and the migration of labor [31] . Russia's role in China's trade has had a very low general profile, showing that the economic relations between China and Russia need to be further improved [32] . These studies revealed the evolutionary characteristics of geo-economic relations between countries and laid the foundation for the formulation of geo-economic policies. These studies emphasized the geo-economic competition and cooperation, revealed the evolutionary characteristics of geo-economic relations between countries and laid the foundation for the formulation of geo-economic policies. However, these studies did not analyze the effects of economic flow on the geo-economy, nor did they analyze the effects of changes in trade and investment flow on geo-economic relations. In fact, trade flow, capital flow, information flow, population flow, value flow and other flow elements are all closely linked to all countries. Economic flow has become a direct reflection of the interaction of geo-economic activities among countries. Changes in trade flow and investment flow reflect changes in geo-economic relations. Against this background, economic flow analysis can reveal the changes and characteristics of geo-economic relations better than single trade or investment analysis. Therefore, this paper takes the lead in constructing the geo-economic flow model to analyze geo-economic relations. The related geo-economic relations research methods mainly used the gravity model, the ordinary least squares model, comparative analysis and qualitative analysis [33, 34] . However, these research methods cannot identify the intensity of geo-economic relations and they cannot unify different geo-economic flow elements. Geo-economic flow model integrates trade flow and investment flow into a unified geo-economic flow, overcoming the limitations of using unilateral indicators to describe geo-economic relations.
The Belt and Road Initiative is reshaping China's geo-economic relations between China and the countries along the Belt and Road. However, the related research paid more attention to the purpose of China's Belt and Road initiative and did not clarify the geo-economic relations between China and the countries along the Belt and Road, nor did they reveal the changing characteristics of China's geo-economic space. In order to solve these problems, this paper measured the geo-economic relations between China and the countries along the Belt and Road, discussed the impact of the Belt and Road initiative on geo-economic relations, and analyzed China's geo-economic space changes in in the areas along the Belt and Road. More importantly, this paper will identify the role of trade and investment in geoeconomic relations and clarify how trade flow and investment flow reshape geo-economic relations between China and the countries along the Belt and Road. Compared with previous studies on geo-economic relations, this paper emphasizes the role of geo-economic flow elements in maintaining geo-economic relations and reveals the changes of geo-economic relations among countries and the interaction of geo-economic relations through geo-economic flow. On the one hand, geo-economic flow analysis can reveal geo-economic relations intensity between China and the countries along the Belt and Road and scientifically and objectively describe the development level of geo-economic relations between China and the countries along the Belt and Road. On the other hand, geo-economic flow analysis will identify the influence of trade flow and investment flow on geo-economic relations between China and the countries along the Belt and Road. What's more, this paper analyzed China's geo-economic space changes based on geo-economic flow and identified the structural characteristics of China's geo-economic space, which helped us to understand China's geo-economic space scientifically.
With the continuous promotion of the Belt and Road Initiative, the area along the Belt and Road Initiative has become an important area for China to develop geo-economy. Analysis of the geo-economic relations between China and the areas along the Belt and Road will help us to scientifically and objectively understand the development characteristics of geo-economic relations and to implement geo-economic policies tailored to local conditions. This paper selects the Belt and Road area as the study area. First, we build a geo-economic flow model and then use it to measure geo-economic relations between China and the Belt and Road. Then, we use standard deviation ellipse analysis and spatial autocorrelation analysis to analyze the geo-economic flow of China and the countries along the Belt and Road. Finally, we discuss and summarize the development of geo-economic relations between China and the countries along the Belt and Road.
Method and Data

Geo-Economic Flow Model
Castells proposed the space of flow theory [35] , which points out that the dominant form of space is no longer the space of places in network society; it is a new space of flow [36] . With the support of globalization and new information technologies, the "space of place" of the world economy is being replaced by the "space of flow", and the spatial structure of the world economic system is gradually becoming based more on flow, networks, and nodes [37] . Against this background, the geo-economic flow between countries maintains and drives geo-economic development, and geo-economic flow has become an important indicator for measuring the degree of development of geo-economic relations. To scientifically describe the geo-economic flow, this paper learns from the space of flow theory and constructs a geo-economic flow model to describe the development of geo-economic relations between countries [35] .
Fij.
In the formula, Fij is the geo-economic flow of country I and country J, Ti is the trade flow from country I to country J, Tj is the trade flow from country J to country I, Ii is the investment flow from country I to country J, Tj is the investment flow from country J to I, and Fi is the total economic flow of country I and all countries. The size of geo-economic flow reflects the degree of geo-economic interaction between countries. The larger that Fij is, the better the geo-economic relations between countries. Investment flow and trade flow are the most important variables in geo-economic relations. The geo-economic flow model covers investment flow and trade flow, which can reveal the vector characteristics of geo-economic flow between countries and quantifies the developmental changes of geo-economic relations between countries. More importantly, the geo-economic flow model integrates various single elements into a unified economic flow so that we can comprehensively compare geo-economic relations between countries, providing a new way for us to evaluate geo-economic relations between countries.
Standard Deviational Ellipse
The standard deviational ellipse (SDE) is a research method for revealing the spatial distribution characteristics of geographic elements [38] . As a spatial analysis tool, standard deviation ellipse was used in studies such as population distribution, spatial Variation of Economic, spatial planning of medical care facilities [39] [40] [41] . The center of gravity of the SDE reflects the relative positions of elements in geographic space. The direction of the major axis reflects the main trend direction of the distribution of elements in geographic space. The length of the major axis reflects the degree of deviation of the spatial distribution of elements from the center in the main direction. The length of the minor axis reflects the degree of deviation of the elements from the center in the secondary direction. The rotation angle represents the main direction of the distribution of elements, and the ratio of the lengths of the major axes and minor axes reflects the shape of the spatial distribution of elements. With the SDE method, we can reveal the characteristics of the distribution of geo-economic flow, such as the center of gravity, direction and convergence trends, which provide references for describing the changes in geo-economic relations between China and countries along the Belt and Road Initiative.
In the formula, x i and y i are the coordinates of element i (the research object), and x and y are the relative coordinates of x i and y i from the center of gravity of the region. (X, Y) are the coordinates of the regional center of gravity, and θ is the rotation angle of the ellipse.
Spatial Autocorrelation Analysis
Spatial autocorrelation refers to the statistical correlation between certain attribute values of something distributed in different spatial locations. In this paper, global spatial autocorrelation and local spatial autocorrelation are applied to analyze the spatial correlation and agglomeration of geo-economic flow between China and countries along the Belt and Road Initiative. Global spatial autocorrelation analysis can reveal the overall spatial correlation and clustering degree between regions. The global Moran's index assumes that spatial object attributes have only one overall trend in the study area, and it is an effective indicator to reveal the overall spatial correlation [42] . The formula of the global Moran's index is as follows.
In the formula, I is the global Moran's index, x i and y i are the observed values of the ith and jth space units, respectively, n is the number of space units, and x is the average value of x. w ij is the binary adjacent spatial weights matrix. The value range of Moran's index I is between −1 and 1. If Moran's index passes the significance test and is greater than 0, it indicates that there is a positive spatial correlation in the research area, and the attribute values (high or low) of units in the research area show a clustering trend in space. If Moran's index passes the significance test and is equal to 0, it indicates that there is no spatial correlation between the observed values, and they are independent. If Moran's index passes the significance test and is less than 0, it indicates that there is a negative spatial correlation in the study area, and the attributed values of units are dispersed in space and have significant spatial differences.
Generally, z-score statistics and corresponding p-values are applied to test the significance of the global Moran's index statistics.
In the formula, E(I) is the expected value of Moran's index, and Var (I) is the variance of Moran's index.
The global Moran's index can reveal the correlation of a certain attribute of a spatial object over the whole space, but it cannot reveal the spatial correlation and clustering characteristics of local areas. Local spatial autocorrelation can measure the local space correlation and interregional interaction between each area and its surrounding areas, further revealing the clustering area of similar attributes. It is an effective method to analyze whether there is spatial autocorrelation and clustering characteristics in local space. The formula of the local Moran's index is as follows.
In the formula, I i is the local Moran's index, x i is the average value of x, and w ij is the weight matrix. The local Moran's index also uses z-score statistics and corresponding p-values to test for significance. The local Moran's index has four clustering types, and different clustering types represent different local correlation relationships. If I i > 0, Z i > 0 and I i pass the significance test, region i is located in the high-high quadrant. If I i > 0, Z i < 0 and I i pass the significance test, region i is located in the low-low quadrant. If I i < 0, Z i > 0 and I i pass significance test, region i is located in the high-low quadrant. If I i < 0, Z i < 0 and I i pass significance test, region i is located in the low-high quadrant.
The clustering types of the local Moran's index is reflected on the map to form local indicators of spatial association (LISA) clustering map. By analyzing the agglomeration types of geo-economic flow, the agglomeration characteristics of these flow between China and countries along the Belt and Road Initiative can be clarified, and the spatial association model of geo-economic relations between countries can be identified.
Data
The Belt and Road Initiative is an open and inclusive international regional economic cooperation network [3] . It does not have an absolute boundary, nor does it have a precise spatial scope [3] . With reference to the scope of the ancient Silk Road and related literature [43] and considering the accessibility of data, this paper selects China and 56 countries along the Belt and Road as the study area. To facilitate the analysis, this paper divides the 56 countries except for China into 6 regions: Mongolia and Russia; Central Asia; Central and Eastern Europe; Southeast Asia; South Asia; and West Asia [44] . Table 1 The geo-economic flow and their proportion of regional powers are presented in Table 2 . China's geo-economic flow with Russia, India, Saudi Arabia, and other regional powers are far greater than those of other countries in the region ( Table 2) . From 2003 to 2017, geo-economic flow between China and Russia was far greater than those of neighboring countries, such as Mongolia, Kazakhstan, and Ukraine. Geo-economic flow between China and Russia reached 42,296.42 million dollars in 2017, accounting for 8.40% of the total. The ratio of geo-economic flow between China and India to total flow was more than 5% in 2003-2017, ranging as high as 8.97% in 2005. From 2003 to 2017, geoeconomic flow between China and India were larger than those of other countries in South Asia. In addition, the geo-economic flow between China and Kazakhstan and Saudi Arabia in Central Asia were greater than those of other countries in the region. From 2003 to 2017, total geo-economic flow between China and Russia, Singapore, Saudi Arabia, India and Kazakhstan accounted for no less than 30% of the total geo-economic flow, reaching 40.88% in 2007. These data show that regional powers play an important role in the process of geo-economic cooperation between China and the countries along the Belt and Road. In the future, geo-economic cooperation between China and these countries should be dominated by regional powers. It is worth noting that the geo-economic flow between China and Singapore has been substantial for a long time. Especially in 2005, geo-economic flow between the two countries accounted for 13.51% of the total geo-economic flow, showing that the geo-economic relationship between China and Singapore has been well maintained for a long time, and China and Singapore have been important geo-economic partners for a long time. The geo-economic flow and their proportion of regional powers are presented in Table 2 . China's geo-economic flow with Russia, India, Saudi Arabia, and other regional powers are far greater than those of other countries in the region ( Table 2) . From 2003 to 2017, geo-economic flow between China and Russia was far greater than those of neighboring countries, such as Mongolia, Kazakhstan, and Ukraine. Geo-economic flow between China and Russia reached 42,296.42 million dollars in 2017, accounting for 8.40% of the total. The ratio of geo-economic flow between China and India to total flow was more than 5% in 2003-2017, ranging as high as 8.97% in 2005. From 2003 to 2017, geo-economic flow between China and India were larger than those of other countries in South Asia. In addition, the geo-economic flow between China and Kazakhstan and Saudi Arabia in Central Asia were greater than those of other countries in the region. From 2003 to 2017, total geo-economic flow between China and Russia, Singapore, Saudi Arabia, India and Kazakhstan accounted for no less than 30% of the total geo-economic flow, reaching 40.88% in 2007. These data show that regional powers play an important role in the process of geo-economic cooperation between China and the countries along the Belt and Road. In the future, geo-economic cooperation between China and these countries should be dominated by regional powers. It is worth noting that the geo-economic flow between China and Singapore has been substantial for a long time. Especially in 2005, geo-economic flow between the two countries accounted for 13.51% of the total geo-economic flow, showing that the geo-economic relationship between China and Singapore has been well maintained for a long time, and China and Singapore have been important geo-economic partners for a long time. Table 2 . Geo-economic flow and their proportion of regional powers (unit: 10,000 dollars). 
Results
Spatiotemporal Evolution of Geo-Economic Flow between China and Countries along the Belt and Road
Standard Deviational Ellipse Analysis of Geo-Economic Flow between China and Countries along the Belt and Road
The Geo-Economic Center of Gravity First Moved to the Northwest and Then to the Southeast
The coordinates of the center of gravity and the tracks of spatial movement of the standard deviational ellipse are shown in Figure 3 
China's Geo-Economic Space Had an Obvious Core-Periphery Structure, and Southeast Asia Was the Core Region of China's Geo-Economic Space
The area covered by the standard deviational ellipse is the closest to the center, which is the core area of geo-economic space. From 2003 to 2017, the standard deviational ellipse of geo-economic space always covered Central Asia, South Asia, Southeast Asia and most of Western Asia, while Central and Eastern Europe, Russia, Egypt, Syria and so on were located at the periphery of the standard deviational ellipse. Calculating the proportion of geo-economics of Southeast Asia, South Asia, and Central Asia, we found that the proportion of geo-economics of Southeast Asia, South Asia and Central Asia was more than 57% in 2003-2017, and the proportion of geo-economics of Southeast Asia was more than 43%. This finding shows that the geo-economic space between China and countries along the Belt and Road had an obvious core-periphery structure. As a whole, China's geo-economic space had Southeast Asia, South Asia and Central Asia as the core and Central and Eastern Europe, Egypt and Mongolia as the periphery. Southeast Asia was the core region of China's geo-economic space. From the perspective of the standard deviation ellipse moving in the direction of the geo-economic space, the standard deviation ellipse moved to the northwest in 2003-2008, showing that geo-economics in West Asia and Central and Eastern Europe increased. During 2008 to 2014, the range of the standard deviation ellipse remained basically unchanged, indicating that the rate of change of geo-economic flow in all directions was relatively consistent. In 2014-2017, the standard deviation ellipse moved to the southeast, showing that geo-economic flow in Southeast Asia grew relatively more rapidly than in other regions. It was worth noting that the area of the standard deviation ellipse decreased from 30,104,893.19 square kilometers to 26,998,008.83 square kilometers, indicating that China's core geo-economic space tended to converge in the area along the Belt and Road, and the status of the peripheral geo-economic space was increasing, illustrating that geo-economic space tended toward equilibrium.
China's Geo-Economic Space Has a Northwest-Southeast Pattern in the Direction
In 2003-2017, the major axis and the minor axis of the standard deviation ellipse of China's geo-economic space decreased first and then increased, and the variation scope of the major axis was smaller than that of the minor axis (Figure 4 ). On the whole, the major axis shrank slightly and the minor axis continued to shorten. This shown that China's geo-economic space in the northwest-southeast direction was relatively stable and China's geo-economic space in the southwest-northeast direction was shrinking. In addition, the geo-economic flow in the southwest-northeast direction tended to the center. Obviously, China's geo-economic space presents a northwest-southeast pattern in the direction. 
Spatial Autocorrelation Analysis of Geo-Economic Flow between China and Countries along the Belt and Road
Global Spatial Autocorrelation Analysis of Geo-Economic Flow
To further analyze the spatial correlation of the geo-economic flow between China and countries along the Belt and Road, this paper used ArcGIS to measure the global Moran's index of the geo-economic flow between China and countries along the Belt and Road. Moran's index of the geo-economic flow between China and countries along the Belt and Road are shown in Table 3 . It can be seen from Table 3 that the global Moran's index was greater than 0 over the entire research period, and all results passed the significance test at the level of p ≤ 0.001. The global Moran's index increased firstly and then decreased, indicating that there was a significant, positive spatial autocorrelation of the geo-economic flow between China and countries along the Belt and Road, and geo-economic flow of similar size were clustered in space. Countries with larger geo-economic flow are adjacent to other countries with larger geo-economic flow, while countries with smaller geo-economic flow are adjacent to other countries with smaller geo-economic flow. It is worth noting that the fluctuation range of the global Moran's index from 2003 to 2017 was relatively small. With a maximum value of 0.213, it always fluctuated around 0.2. Obviously, the global Moran's index value of the geo-economic flow between China and countries along the Belt and Road was small, indicating that the spatial agglomeration of the geo-economic flow between China and countries along the Belt and Road was weak and that large-scale spatial agglomeration did not occur. Note: *** means significant at the level of 10%.
Local Spatial Autocorrelation Analysis of Geo-Economic Flow
The global Moran's index proved that there was a certain degree of agglomeration in the geo-economic flow between China and countries along the Belt and Road. However, this index cannot identify the specific area or agglomeration type of geo-economic flow. Therefore, this paper used a LISA clustering diagram to further analyze the local spatial autocorrelation of geo-economic flow between China and countries along the Belt and Road ( Figure 6 ). In 2003, 2008, 2012, and 2017, most of the Moran's indexes of the geo-economic flow between the countries along the Belt and Road and China did not pass the significance test. Considering 2017 as an example, only seven countries in the study area passed the significance test for the local Moran's index, and 87.04% of the countries did not have local spatial autocorrelation. Therefore, the spatial agglomeration of geo-economic flow between China and countries along the Belt and Road occurred in a few areas. It was further shown that the geopolitical economic flow between China and countries along the Belt and Road had weak agglomeration features.
It can be seen from Figure 3 that the geo-economic flow of China and the countries along the Belt and Road only had high-high agglomeration, and there was not low-low agglomeration, low-high agglomeration or high-low agglomeration in 2003. The high-high agglomeration countries in the first quadrant were Malaysia, Singapore, Brunei, Indonesia, and the Philippines. There were high-high agglomeration and low-low agglomeration in the geo-economic flow between China and the countries along the Belt and Road in 2008. Malaysia, Singapore, Brunei, Indonesia and the Philippines were high-high agglomeration, and India was high-low agglomeration. There was only high-high agglomeration in the geo-economic flow between China and the countries along the Belt and Road in 2012. The high-high agglomeration countries in the first quadrant were Malaysia, Singapore, Brunei, Indonesia and the Philippines. The geo-economic flow of China and the countries along the Belt and Road had high-high and low-high agglomeration in 2017. Vietnam, Thailand, Malaysia, Singapore, Brunei, Indonesia and the Philippines were high-high agglomeration. Cambodia was low-high agglomeration. From the perspective of agglomeration type, high-high agglomeration appeared most frequently and had the widest coverage. The agglomeration of geo-economic flow of China and the countries along the Belt and Road was dominated by high-high agglomerations. From the perspective of agglomeration areas, the spatial agglomeration of geo-economic flow all occurred in Southeast Asia in 2003, 2012 and 2017, and Southeast Asia is the most significant area of geo-economic agglomeration between China and the countries along the Belt and Road. From the perspectives of agglomeration scope and agglomeration change, the number of high-high agglomeration countries increased from 5 to 7, and the proportion of high-high agglomeration countries in Southeast Asian increased from 45.45% to 63.63% from 2003 to 2017. The expansion of high-high agglomeration shows that the geo-economic activities between China and Southeast Asia had a certain spatial spillover effect. Southeast Asian countries with strong trade and investment ties with China drove the development of other countries in Southeast Asia and China. From the perspective of space-time transitions of agglomeration type, India, Thailand, Vietnam and Cambodia underwent space-time transitions and changed quadrants. India changed from not significant to high-low agglomeration first and then to not significant. Thailand and Vietnam changed from not significant to high-high agglomeration. Cambodia changed from not significant to low-high agglomeration. The LISA map of geo-economic flow shows that the agglomeration of China and the countries along the Belt and Road mainly occurred in Southeast Asia. The interaction of trade flow and investment flow between China and Malaysia, Singapore, Indonesia and other Southeast Asian countries remained at a high level, forming a high-high agglomeration area in the geo-economic connection space between China and the countries along the Belt and Road. This outcome indicated that the geo-economic connection between China and Southeast Asian countries was far greater than that of other countries. The huge economic flow composed of capital flow and trade flow between China and Southeast Asian countries maintained and drove the steady development of bilateral geo-economic relations. Although the geo-economic flow between China and countries along the Belt and Road has a certain degree of spatial correlation, this spatial correlation did not form a large-scale agglomeration. The overall spatial dependence of geo-economic flow between China and the countries along the Belt and Road is weak.
Discussion and Conclusions
This paper constructs a geo-economic model to measure the geo-economic relations between China and the countries along the Belt and Road. It was found that the geo-economic flow between China and these countries increased, and the geo-economic relations between China and these countries continued to improve. The trade flow was much larger than the investment flow, and the trade flow was dominant in the geo-economic relations between China and the countries along the Belt and Road. The geo-economic relations between China and these countries mainly depended on trade flow. The development of geo-economic relations between China and these countries was not balanced. Russia, India, Saudi Arabia, and other regional powers had large geo-economic flow, and they played an important role in the region. The geo-economic flow between China and Southeast Asian countries grew rapidly, and the bilateral geo-economic relations increased rapidly. The standard deviational ellipse analysis of geo-economic flow between China and the countries along the Belt and Road Initiative showed that the geo-economic center of gravity of China and countries along the Belt and Road was moving in the northeastern part of India and it first moved to the northwest and then moved to the southeast. China's geo-economic space had obvious core-peripheral structure characteristics, and Southeast Asia is the core area of China's geo-economic space. China's geo-economic space presents a northwest-southeast pattern in the direction. The spatial autocorrelation analysis of the geo-economic flow between China and the countries along the Belt and Road Initiative showed that there was a significant, positive spatial autocorrelation. There was a spatial agglomeration feature of geo-economic flow of similar size. The spatial agglomeration of geo-economic flow between China and countries along the Belt and Road occurred in a few areas and the overall spatial agglomeration was weak. The geo-economic flow agglomerations of China and the countries along the Belt and Road Initiative mainly occurred in Southeast Asia, and the main agglomeration type was high-high. The geo-economic activities of China and Southeast Asia had a certain spatial spillover effect.
According to the space of flows theory, the "space of flows" can shape the "space of place" and the "place of space" can also shape the "space of flows" [45] . Modern information and communication technology have made the flow of elements in the space of flow more frequent. The role of the space of flow network consisting of stream elements, nodes, element flows, and networks in global economic activities is constantly strengthening. Entering the 21st century, geo-economic element flow is more frequent and changeable than ever. Trade flow and investment flow between countries are becoming even greater, the global trade network is continuously deepening, and the international investment network is becoming more complex. Geo-economic activities are changing from the space of place to space of flows. Geo-economic flow has become the key to developing geo-economic relations. The development of geo-economic flow is not only driving the development of geo-economic relations, but also shaping the network of geo-economic relations between countries. Therefore, analyzing geo-economic relations between countries requires more attention to geo-economic flow.
As geopolitical status continues to increase, geo-economic relations have become more difficult to grasp. How to scientifically quantify the geo-economic relations between countries is an urgent problem to be solved through geo-economic research. In order to solve this problem, this paper takes the space of flow theory as a guide and constructs a geo-economic flow model to analyze geo-economic relations. On the one hand, the space of flow theory is introduced into the study of geo-economic relations, which expands the application of the space of flow theory. On the other hand, this paper proposes to analyze geo-economic relations from the perspective of geo-economic flow, which provides new an approach for the study of geo-economic relations. The geo-economic flow analysis of China and the countries along the Belt and Road confirmed that the geo-economic flow model is an effective method to describe geo-economic relations. The geo-economic flow model not only quantifies the degree of development of geo-economic relations between China and the countries along the Belt and Road but also identifies the imbalance in the development of geo-economic elements flow between China and the countries along the Belt and Road, providing a basis for decision making to deepen the geo-economic development of China and the countries along the Belt and Road. Through the geo-economic flow measurement of China and these countries, we found that the geo-economic relations between countries is determined by the size of the geo-economic flow between the two sides. Geo-economic flow that is too much or too little on one side can exacerbate the imbalance in the development of geo-economic relations and cause friction and contradiction among countries in the geo-economy. The geo-economic flow model objectively explains that the maintenance of geo-economic relations requires bilateral joint promotion and balanced development. Trade flow, investment flow and other geo-economic element flow occur between different countries, forming an enormous geo-economic network. The more fully developed the geo-economic flow is, the more stable the geo-economic network among countries and the more stable the geo-economic relations among countries. Therefore, only by promoting full development can we build a solid geo-economic flow network and guarantee the sustainable development of geo-economic relations.
In the promotion of the Belt and Road Initiative, China established the Asian Infrastructure Investment Bank, invested in infrastructure and built overseas industrial parks, causing China's investment in countries along the Belt and Road to continue to increase. China signed and upgraded free trade agreements, established pilot free trade zones and promoted cross-border e-commerce cooperation, causing China's imports and exports with countries along the Belt and Road to continue to rise. China has optimized its business environment, reduced tariffs and relaxed restrictions on foreign investment to attract foreign investment. These measures led to an increase in geo-economic flow between China and the countries along the Belt and Road, and a geo-economic network system was initially established. With the increase in geo-economic flow and the establishment of geo-economic network, the constraints of geographic distance on the geo-economic development of China and the countries along the Belt and Road are reduced. Geo-economic relations between China and these countries will move toward a new, better era. Affected by the level of social and economic development and investment location, the inflow and outflow of investment flow were relatively small in the areas along the Belt and Road. Most of these countries are developing countries, with the exception of some such as Singapore, Greece, and Lithuania. The economic development of developing countries need substantial funds and their overall overseas investment is relatively small. In 2017, the flow of outward investment from developing economies accounted for 26.63% of global outward foreign direct investment flow. In terms of attracting foreign investment, developed countries, such as the United States, France, and the Netherlands, and emerging economies, such as China, Brazil, and India, are favored by foreign direct investment. Many countries along the Belt and Road are not the main targets of foreign direct investment. In 2017, the foreign direct investment inflow of 56 countries along the Belt and Road (except for China) accounted for only 22.26% of global foreign direct investment inflow, rendering the investment flow in the areas along the Belt and Road much smaller than the trade flow, and the investment flow network is relatively fragile. To further upgrade China's investment network between China and countries along the Belt and Road, China should maintain investment in the areas along the Belt and Road, innovate investment and financing models, expand financing channels and strengthen financial cooperation with countries along the Belt and Road. The size of trade flow and investment flow is closely related to gross domestic product, market size, resource endowment, geographic location, etc. [30, 46] . These factors give India, Russia, Saudi Arabia, Singapore and other regional powers a unique advantage in developing geo-economics with China. India has a large population, a vast market, and the largest gross domestic product in South Asia. In addition, the scale of China-India geo-economics is relatively large. Russia and Saudi Arabia are China's most important energy partners, as well as important export markets and investment destinations for China. Singapore is a hub country on China's energy channel and an import and export channel. China and Singapore have large import and export trade and frequent geo-economic cooperation. Since 2013, Singapore has been China's largest source of foreign investment, and its investment scale in China is huge. These advantages cause India, Russia, Saudi Arabia, Singapore and other regional powers to have larger geo-economic flow and higher geo-economic status. Countries with high geo-economic status have greater influence in the region. Maintaining good geo-economic relations with countries with high geo-economic status is key to developing the geo-economy. In the process of developing the geo-economy, China should attach importance to regional powers, strengthen geo-economic cooperation with regional powers, and actively optimize geo-economic relations with regional powers.
Southeast Asia is geographically close to China and has a connected culture. Southeast Asia is China's premier region for foreign investment and trade. The resources and industrial structure of Southeast Asian countries are highly complementary to China. A large number of Southeast Asian agricultural and mineral products are exported to China, and a large number of Chinese labor-intensive industries are transferred to Southeast Asia. The construction of the China-ASEAN Free Trade Area has reduced tariffs, expanded the market, and improved the convenience of investment and trade, promoting the rapid development of geo-economics between China and Southeast Asian countries. In 2017, the China-ASEAN trade volume reached 514.82 billion dollars. China has become the largest trading partner of ASEAN. ASEAN has become China's third-largest trading partner, the fourth largest export market and the second-largest source of imports. China is the third-largest source of foreign direct investment in ASEAN. In 2017, China's investment flow to ASEAN countries reached 14.119 billion dollars. Therefore, the geo-economic development of China and Southeast Asian countries is faster than that of other regions, and Southeast Asia has become the core of China's geo-economic space. The area along the Belt and Road is an enormous geographical space. Different geo-economic development conditions in various countries promote the imbalance in geo-economic development, and the spatial differentiation of geo-economic flow is obvious. Therefore, the overall spatial autocorrelation is low. However, the geo-economic development conditions in the same region are relatively similar, and geo-economic flow in the same area are also close in size, leading to the agglomeration of geo-economic flow in individual regions being very obvious. China and Southeast Asia have superior geo-economic development conditions. The geo-economic flow of Singapore, Malaysia, Thailand, Indonesia, Vietnam, the Philippines and China have been large for a long time and have formed a significant, high-value agglomeration in geographical space, rendering the local spatial autocorrelation of Southeast Asia very obvious. In light of the important geo-economic status of Southeast Asia for China, China should regard Southeast Asia as a key area for the Belt and Road Initiative. China should upgrade China's Southeast Asian geopolitical network by increasing investment in Southeast Asia, consolidating trade with Southeast Asian countries, and deepening geo-economic cooperation with Southeast Asian countries.
Geo-economic flow includes trade, investment, tourism, information, and many other flow elements. As tourism flow and information flow data are difficult to obtain and trade and investment are the most important elements of geo-economic cooperation, this study mainly evaluated the geo-economic relations between China and the countries along the Belt and Road based on trade flow and investment flow. However, the evaluation results might be slightly different from a geo-economic relations evaluation that includes more geo-economic elements, such as tourism flow and information flow. Gross domestic product, market size, resource endowment and geopolitical relations will influence the development of geo-economic relations. This study lacks a more profound discussion of the influence degree of geo-economic relations factors and influence mechanisms. In the future, we should strengthen the analysis of influencing factors of geo-economic relations and influencing mechanisms. In addition, this paper does not refer to geo-economic network analysis. Geo-economic network analysis can help us accurately identify the status of each country in the geo-economic network and the structural characteristics of the geo-economic network. Therefore, we should pay more attention to the study of geo-economic network in the future. 
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